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Psoriasis is a chronic and multifactorial
skin disease affectingB2% of the popu-
lation worldwide (Griffiths and Barker,
2007). There is a higher risk of psoriasis
among monozygotic twins than dizygotic
twins that supports a genetic component
in the pathogenesis of this disease
(Bowcock and Krueger, 2005). Analyzing
the genetic epidemiology of psoriasis, it
follows a pattern of polygenetic or
multifactorial inheritance (Zhang et al.,
2002a). Traditional linkage studies have
identified several susceptibility loci for
psoriasis (Puig et al., 2014), denoted
PSORS1 through PSORS13; two of
which, at 6p21 (PSORS1) and 4q31
(PSORS9), are involved in the suscep-
tibility to psoriasis in Han Chinese
population (Zhang et al., 2002b). The
main genetic determinant of psoriasis
(PSORS1) is located within major
histocompatibility complex (MHC)
region at 6p21, which most likely
corresponds to the HLA-Cw*0602 allele.
Owing to the limitation of linkage
study and with recent development of
genetic studies based on SNPs, genome-
wide association studies (GWASs) are
becoming popular for identifying sus-
ceptibility genes for complex diseases,
including psoriasis. To date, it has iden-
tified numerous risk variants within
440 psoriasis susceptibility genes/loci
including the MHC region (Okada et al.,
2014; Puig et al., 2014). The first GWAS
of psoriasis in Han Chinese population
confirmed two known susceptibility
loci, MHC and IL12B, and also identi-
fied a new susceptibility locus within
the LCE gene cluster (Zhang et al.,
2009). We then extended our GWAS
data of psoriasis to explore additional
susceptibility factors with increased
samples, including samples from
Germany and the United States (Sun
et al., 2010). The study revealed six
new susceptibility loci for psoriasis that
highlighted new, plausible biological
pathways and provided evidence that
the genetic heterogeneity of psoriasis
across different ethnic groups. Motivated
by the need for larger sample sets to
increase power for detection of addi-
tional risk loci with low or moderate
effect sizes, we added more controls in
initial stage, identified the missense
variant of LNPEP gene and validated
four previously reported genes (IL28RA,
NFKBIA, TRAF3IP2, and CARD14) in
Europeans (Cheng et al., 2014).
Although these loci identified by
GWASs explain only a fraction of the
estimated heritability, it models impor-
tant pathways in the pathogenesis of
disease. This includes skin barrier func-
tion (LCE gene cluster, DEFB4 and
GJB2), innate immunity (NF-kB) and
adaptive immunity involving CD8 T
cells (ERAP1 and ZAP70), IFN signaling
pathway (TNFAIP3, TNIP1, REL, and
IFIH1), Th17 pathway (IL23R, IL12B,
TRAF3IP2, and TYK2), and Th2 pathway
(IL4 and IL13). However, even the
combined effect of these loci does not
fully account for genetic susceptibility
to psoriasis, indicating that additional
genetic factors remain to be discovered
(Manolio et al., 2009). In addition, most
of the associated variants emerging from
GWASs lie within noncoding sequences,
and the functional coding variants are
largely refractory to the interrogation by
GWAS and have therefore not been syste-
matically investigated (Zeggini, 2011).
In the fast-moving era of genomics,
next-generation sequencing technolo-
gies have been increasingly applied to
targeted sequencing and analysis of
candidate genes or whole exomes. The
genetics of complex disease present an
immediate opportunity to use this tech-
nology to move from approaches using
only partial information (linkage and
GWAS) to complete analysis of the
relationship between genomic variation
and phenotype. Through sequence
capture by hybridization techniques,
whole-exome sequencing involves tar-
geting resequencing by focusing only on
the protein-coding DNA sequences that
constitute the best-characterized B1%
of human genome.
To investigate the contribution of
functional coding variants to the genetic
susceptibility of psoriasis, we carried out
a large-scale sequencing analysis. This
large-scale sequencing analysis includes
nonsynonymous single-nucleotide var-
iants (SNVs) across the genome by
exome sequencing and targeted sequen-
cing comprising 21,309 samples from
the Han Chinese population. We identi-
fied seven common and low-frequency
missense SNVs within six known
psoriasis susceptibility genes (IL23R,
GJB2, LCE3D, ERAP1, CARD14, and
ZNF816A, previously reported in GWAS)
MEETING REPORT
1Department of Dermatology at No. 1 Hospital, Anhui Medical University, Hefei, Anhui, China; 2Key Laboratory of Dermatology, Anhui Medical University,
Ministry of Education, Hefei, Anhui, China; 3Department of Dermatology at No. 2 Hospital, Anhui Medical University, Hefei, Anhui, China and 4Department of
Dermatology, Huashan Hospital of Fudan University, Shanghai, China
Correspondence: Liangdan Sun, Institute of Dermatology and Department of Dermatology at No. 1 Hospital, Anhui Medical University, 81 Meishan Road, Hefei,
Anhui 230032, China. E-mail: ahmusld@163.com
46 The Journal of Investigative Dermatology Symposium (2015), Volume 17 & 2015 The Society for Investigative Dermatology
that were associated with psoriasis risk
(Tang et al., 2014). Single variant and
gene-based association analyses of
nonsynonymous SNVs failed to identify
newly associated genes to psoriasis. Our
data are consistent with a previous study
(Maurano et al., 2012; Hunt et al.,
2013), indicating that coding variants,
at least nonsynonymous ones with
low and rare frequency, might have a
limited contribution to the overall
genetic risk of psoriasis.
To explore additional psoriasis sus-
ceptibility loci, we performed an
in-depth analysis focusing on noncoding
variants derived from the flanking regions
of target genes in the exome sequencing
and targeted sequencing stages (Tang
et al., 2014). We conducted a replica-
tion study in an independent cohort
of 410,000 samples to explore addi-
tional common susceptibility variants of
psoriasis. We confirmed four known
psoriasis susceptibility loci (IL12B,
IFIH1, ERAP1, and RNF114) and identi-
fied three new susceptibility loci
(NFKB1, 12p13.3, and 17q12) and two
suggestive loci associated with the
disease (Sheng et al., 2014). Gene
expression analysis based on public
databases (Gudjonsson et al., 2010) of
psoriasis indicated that all of these new
susceptibility genes showed a highly
differential expression between psoriasis
plaques and non-lesional skin. To
determine the role of low-frequency
coding variants, we successfully geno-
typed 42,760 Han Chinese samples
using the Exome Beadchip (Zuo et al.,
unpublished data), which confirmed that
this is a powerful approach to identify
functional variants and to perform fine
mapping of GWAS identified loci
associated with psoriasis.
All these reported susceptibility loci
collectively demonstrate the complexity
of the heritable contribution to the
pathogenesis of psoriasis. Although the
progress in elucidating the genetic pre-
disposition to psoriasis is remarkable,
there are still many unknowns. It is
especially difficult to investigate the
causal variation associated with psoria-
sis. We need to further confirm these
susceptibility genes/loci, and use these
genetic findings for disease prevention
and the development of drugs. Further
study will be required if we are to
advance our understanding of how the
loci identified in such studies influence
the pathogenesis of psoriasis.
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